Just as non-lipidologists were becoming reconciled to the complexities of networks of ceramide metabolism and the diverse roles of ceramide in cell regulation and membrane structure, a new study reveals a new layer of regulation of ceramide through the actions of a ceramide binding/transfer protein. 
to genetic approaches, mostly from studies in Saccharomyces cerevisiae, including ceramide synthase, alkaline ceramidases, sphingosine kinases, sphingosine phosphate phosphatases and sphingosine phosphate lyase. It now appears that all enzymes of sphingolipid metabolism in S. cerevisiae have been identified molecularly, and this has assisted the identification of many mammalian counterparts [12] .
The most notable and vexing exception to this rapid progress has been the recalcitrant mammalian SM synthase. This is a particularly exciting enzyme(s) that not only regulates SM formation, but also regulates -in a reciprocal manner -the levels of ceramide and diacylglycerol (DAG), two critical bioactive lipids. Indeed, biochemical studies suggest the existence of at least two SM synthases -one in the Golgi compartment that appears to be critical for formation of bulk SM (destined for the outer leaflet of the plasma membrane) and a distinct SM synthase (probably in close proximity to the plasma membrane) that may be more concerned with the regulation of DAG and ceramide (and there may possibly be a third nuclear enzyme) [6,13,14]. Remarkably, very recently, considerable progress has been made in the identification of this class of enzymes. A bacterial SM synthase was first purified and identified in Pseudomonas aeruginosa [15] , and a novel class of at least two animal SM synthases was subsequently discovered [16] . In particular, two of these animal SM synthases appear to be consistently expressed in mammals and, in agreement with the biochemical studies reported earlier, one localizes to the Golgi and one to both the Golgi and the plasma membrane.
Nishijima's group used a mammalian genetic approach to identify enzymes of sphingolipid metabolism, including SM synthase, using mutagenized Chinese hamster ovary cells In terms of its mechanistic action, CERT must be able to deliver ceramide to the Golgi and then 'return' to the ER. How are the 'on' and 'off' steps regulated? When ceramide reaches the cytosolic side of the Golgi, does it simply flip to the lumenal side, the site of SM synthesis? What is the role of ATP in SM synthesis? These multiple steps in CERT function offer a variety of possibilities for regulation of function, for example the regulation of levels of PI4P and its localization.
CERT joins the ranks of other lipid transfer proteins such as phosphatidylinositol transfer protein (PITP) α and β, the latter with specificity for the transfer of SM and possible roles in regulating synthesis and/or delivery of SM at the plasma membrane [20] . CERT also emerges as a ceramide 'binding' protein, adding to the known ceramide-metabolizing enzymes and ceramideregulated effectors (Figure 1 ). Yet, the identification of specific ceramide-binding 'domains' has eluded investigators. This is not an easy goal as ceramide exhibits high hydrophobicity and is present in cells at relatively significant levels (around 0.1-1 mol % total lipids); affinities of ceramide-binding proteins must therefore be fairly small. Interestingly, the identification of binding domains for DAG (which has similar hydrophobicity as ceramide and is present at similar cellular levels) was achieved primarily by defining domains that bind to phorbol ester, which mimics the action of DAG, underscoring the difficulties in biochemical identification of ceramide-binding domains.
Thus, ceramide biology now brings together metabolism, signaling, and transfer between subcellular 
